INTRODUCTION
Physical activity during pregnancy is important for the health of the mother and child and may reduce the risk of adverse maternal, fetal, and neonatal outcomes. At least 30 minutes of moderate activity or 8,000 steps/day, equivalent to approximately 7.5 metabolic equivalent (MET) hr/wk, is recommended by the American College of Obstetricians and Gynecologists for beneficial results 1) .
Physical activity includes occupational, sports, and exercise activities as well as household and caregiving duties. The measurement of physical activity is typically divided into patient-reported outcomes, such as questionnaires or exercise diaries, and objective assessments using equipment such as an accelerometer or a pedometer [2] [3] [4] . The questionnaire is a feasible tool for assessing physical activity in large populations for various applications, including epidemiologic research or public health surveillance 5, 6) . It is easy to administer, relatively inexpensive, and noninvasive, and it allows for accurate estimation of the intensity and for identification of the type of physical activity (e.g., exercise, household, transportation). A major disadvantage of questionnaires and diaries is the potential for recall bias. However, studies have demonstrated reasonable reliability and validity for such measures and significant correlations of these measures with pregnancy outcomes. In contrast, objective measures, such as accelerometers or pedometers, do not suffer from self-reporting error, but these devices have limitations. Some of these tools cannot accurately measure physical activities involving upper body movement, pushing or carrying a load, stationary exercise such as bicycling and weight lifting, and water activities. Also, they are unable to determine the intensity of the physical activity level (e.g., mild or moderate physical activity) 7, 8) .
In general, the majority of patient-reported outcomes reflect the language and social culture of the community in which they were established. Therefore, it is necessary to translate and culturally adapt the scoring systems for use in other communities. Several questionnaires have been developed to measure physical activity among pregnant women 2) . In addition, the self-administered Kaiser Physical Activity Survey was modified from its original format for use among pregnant women 9) . The third Pregnancy Infection and Nutrition Study (PIN3) Physical Activity Questionnaire 10) was developed to assess moderate to vigorous physical activity among pregnant women in the past week and the perceived intensity of each physical activity type. The Pregnancy Physical Activity Questionnaire (PPAQ) is being used in an ongoing cohort study (STORK) of pregnant women 8) . This questionnaire includes questions on trimester-specific physical activity, and it measures four areas: transportation, occupation, household activities, child-care activities, and sport/exercise. For all three questionnaires, absolute intensity can be assigned to each activity using metabolic equivalent values 11) . Additionally, some physical activity questionnaires, such as the International Physical Activity Questionnaire (IPAQ), are suited for both pregnant and nonpregnant women 12) .
The development of the PPAQ in 2004 resulted in a widely available tool for assessing physical activity in pregnant women 13) . The PPAQ includes activities that are important discriminators of physical activity among pregnant women, and it is able to measure the duration, frequency, and intensity of the total activity patterns in pregnant women. The PPAQ is short in length, self-administered, and easily understood by respondents in a variety of settings, making it useful for epidemiologic research. It has been translated into English, Japanese, French, Vietnamese, and Portuguese and has been psychometrically tested [13] [14] [15] [16] [17] . Cross-cultural adaptation into Turkish may contribute to a better understanding of the measurement properties of the PPAQ. It is important to generate a Turkish version of the PPAQ (PPAQ-Turkish) because there is no outcome measure for the assessment of physical activity in Turkish-speaking pregnant women.
The main hypothesis of this study was that it would be possible to translate and culturally adapt the PPAQ to Turkish so that it would be easily understood by Turkishspeaking individuals. Additionally, we hypothesized that the PPAQ-Turkish would show adequate internal consistency and test-retest reliability, acceptable construct validity compared with the Short Form 36 Health Survey (SF-36) physical component scale, and a weak correlation with the mental component scale of the SF-36. The purpose of this study was to translate and culturally adapt the PPAQ for use with a Turkish population and to determine its validity and reliability.
SUBJECTS AND METHODS
The PPAQ was translated into Turkish and culturally adapted in accordance with the stages recommended by Beaton et al 18) . Three Turkish individuals with a good command of English undertook the literal and conceptual translation of the PPAQ. Two of the translators were doctors with knowledge of this subject, and one was a tourism professional with no knowledge of this subject. The native language of all translators was Turkish, and all were fluent in English. The translations were completed independently. The translations were compared and reviewed by an individual who spoke both languages and who highlighted any conceptual errors or inconsistencies to produce the first Turkish translation. Subsequently, two native English speakers with a good command of Turkish separately translated the finalized Turkish version back into English. Both translators were unaware of the purpose of the study and had no access to the original document. The back-translated version of the PPAQ was compared with the initial English version by a committee of four translators as well as the original author. This committee approved the Turkish version and titled it the PPAQ-Turkish. Once the measure was approved, a pilot test was conducted with 20 pregnant women who fulfilled the eligibility criteria of the study to determine the comprehensibility of the PPAQ-Turkish. When the pregnant women had completed the questionnaire, they were interviewed by physical therapists. The participants were questioned about any difficulties in understanding the questions immediately after completing the form. The questions that were difficult to understand were noted, and the participants were asked for their recommendations for revising the questions.
This longitudinal study testing the reliability and criterion validity of the PPAQ-Turkish was conducted in the Faculty of Medicine, Dokuz Eylul University, and the Department of Obstetrics and Gynecology, Tepecik Education and Research Hospital. We selected two older and larger hospitals in Izmir because the validity and reliability could be assured by recruiting a wide range of participants of varying ages, cultures, income levels, working statuses, pregnancy trimesters, education levels, and residential areas. A total of 434 subjects representing the first, second, and third trimesters of pregnancy were recruited during a pregnancy check-up at the hospitals. Of these women, 328 fulfilled the criteria outlined below. The eligibility criteria were as follows: 1) over 16 but under 40 years of age and 2) able to read and write in Turkish. The exclusion criteria included 1) contraindication or inability to exercise or undertake physical activity; 2) medical or obstetric contraindication to exercise and physical activity, including hemodynamically significant heart disease or restrictive lung disease; 3) incompetent cervix (cerclage); 4) multiple gestations; 5) severe anemia; 6) chronic bronchitis; 7) type 1 diabetes; 8) orthopedic limitations; 9) poorly controlled seizure disorder; 10) poorly controlled hyperthyroidism; 11) heavy smoker; and 12) hypertension or chronic renal disease.
The PPAQ is a semiquantitative questionnaire that asks respondents to report about the time spent participating in 32 activities, including household/caregiving activities (13 activities), occupational activities (five activities), sports/ exercise (eight activities), commuting (three activities), and inactivity (three activities). For each activity, respondents are asked to select a response category that is closest to the amount of time spent per day or week during the respondent's current trimester. The durations ranged from 0 to 6 or more hours per day and from 0 to 3 or more hours per
week. An open-ended section at the end of the PPAQ allows each respondent to add activities not already listed. Selfadministration of the PPAQ takes approximately 10-15 min.
The types of sport and exercise activities assessed in the PPAQ include walking, jogging, prenatal exercise classes, swimming, and dancing. To calculate weekly energy expenditure using the PPAQ, the duration of time spent in these exercise activities is multiplied by specific intensities (i.e., MET values), and scores are expressed as MET-hours per week (MET-hr/wk). The self-reported time spent on each activity was multiplied by activity intensity (in METs) to arrive at a measure of average daily energy expenditure (MET-hr/day). Activity intensity was based on field-based measurements of pregnant women and the 2000 version of the compendium-based MET values 19) . Additionally, each activity was classified by intensity, sedentary (<1.5 METs), light (1.5-3.0 METs), moderate (3.0-6.0 METs), or vigorous (≥6.0 METs), and the average MET-hours per week expended at each intensity level were calculated. Activities were also classified by type (household/caregiving, occupational, and sports/exercise), and the average MET-hours per week spent in each activity type was calculated 13) .
The SF-36 was used to establish a health profile consisting of scores for eight items, with each score transformed to a score between 0 and 100 to identify the patient's physical and mental state. These eight items include physical functioning (PF), role limitations due to physical function (PF), bodily pain (BP), general health perceptions (GH), vitality (VH), social function (SF), emotional function (RE), and mental health (MH). The eight domain scores were aggregated into physical and mental component summary scores (SF-36 PCS and SF-36 MCS). The SF-36 PCS and SF-36 MCS, which were derived as the weighted sum of the item scores using the US standard SF-36 scoring algorithms, were considered the primary outcomes of this study. The Turkish version of the SF-36 has been shown to be valid and reliable 20) .
The IPAQ was originally developed in 1998 to assess self-reported health-related physical activity in populations across several countries, and it was further validated by Craig and associates in 2003 21) . The IPAQ assesses physical activity across a variety of different domains including leisure time, domestic, work, and transport-related physical activity. For each domain, the questionnaire assesses walking, moderate activity, and vigorous physical activity performed for at least 10 consecutive minutes each day over 7 days. An average MET score was calculated for total physical activity performed per week as a continuous variable as follows: total physical activity in MET-minutes/week = sum of total [Walking + Moderate + Vigorous] MET-minutes/ week. Individual MET scores for walking, moderate activity, and vigorous activity were calculated within each domain and combined to provide a total score using the following equation: total MET-minutes/week = MET level × minutes per day × days per week, where 1 MET is equivalent to the resting energy expenditure. The short and long forms of the Turkish version of the IPAQ have been shown to be reliable and valid in assessing physical activity 22) .
The study consisted of two parts, a validity study and a reliability study. Participants were asked to complete the PPAQ-Turkish and the previously validated Turkish versions of the IPAQ and SF-36 20, 22) . The three questionnaires were given to the participants in random order using computergenerated random numbers. Physical therapists distributed the PPAQ-Turkish, PAQ, and SF-36 to the participants in the waiting room after a pregnancy check-up with a doctor. After each participant completed the questionnaire, a physical therapist checked for missing responses. Participants who missed an answer on the questionnaire were asked to give a reason. Any difficulty in understanding the question or incompatibility with their problem was noted. For the reliability study, two additional exclusion criteria were used: a reported change in the condition of the pregnancy between measurements and failure to complete the second PPAQTurkish questionnaire within the predetermined period of 7 to 14 days after completing the first PPAQ-Turkish questionnaire. A total of 90 subjects were eligible for inclusion in the reliability study, as 238 subjects did not return the second PPAQ-Turkish. Prior to the start of the study, all participants completed informed consent forms, which had been approved by the ethics committee at Dokuz Eylul University.
Reliability refers to the consistency of measurement and includes internal consistency and test-retest reliability. The homogeneity of the questions within the questionnaire (internal consistency) was assessed using Cronbach's α coefficient. An α of 0.7 was considered fair, 0.8 was considered good, and 0.9 was considered excellent internal consistency 23) . In this study, data for the pregnant women included in the first assessment of the PPAQ-Turkish were used to assess internal consistency. The test-retest reliability represents a scale's effectiveness in producing consistent results when administered on different days when an individual's status has remained stable 24) . The outcome measure was applied and then reapplied after 7 to 14 days. The results were compared for agreement by means of an intra-class correlation coefficient (ICC) to measure the test-retest reliability of the PPAQ-Turkish. Correlation values of 0.4 or greater were considered satisfactory (specifically, r ≥ 0.81-1.0 was deemed excellent; 0.61-0.80, very good; 0.41-0.60, good; 0.21-0.40, fair; and 0.00-0.20, poor) 25) .
Validity refers to the degree to which a study accurately reflects or assesses the specific concept that the researcher is attempting to measure. In this study, we examined three aspects of validity: construct, convergent/divergent, and content validity. Evidence for construct validity of the PPAQ-Turkish was provided by determining its relationship with the Turkish version of IPAQ and the SF-36. The SF-36 PCS was used to assess convergent validity. Evidence for divergent validity was provided by determining the relationship with the SF-36 MCS. Pearson correlation coefficients and their 95% confidence intervals were calculated to assess construct and convergent/divergent validity. Correlation values of 0.4 or greater were considered satisfactory (specifically, r ≥ 0.81-1.0 was deemed excellent; 0.61-0.8, very good; 0.41-0.6, good; 0.21-0.4, fair; and 0-0.2, poor). Ceiling and floor effects in content validity occur where extreme scores are missing. The percentages of responders who had the lowest (i.e., none) or highest (i.e., 3 or more hours per day) scores in each subdomain on the PPAQ-Turkish were documented. Descriptive statistics (mean values, standard deviations, and quartiles) were calculated to determine the distribution and ceiling/floor effects, which were considered relevant if they were experienced by more than 30% of subjects.
All statistical analyses were performed with the Statistical Package for the Social Sciences 21 (SPSS Inc., Chicago, IL, USA). This analysis included frequency counts and percentages for nominal variables, the measures of central tendency (means, medians), and the dispersion (standard deviations, ranges) for continuous variables. The Kolmogorov-Smirnov test was used to assess the distribution. The first and second assessments of the score were found to be normally distributed. The measurement properties analyzed in this study included internal consistency, test-retest reliability, construct validity, and ceiling and floor effects.
RESULTS
Based on the translators' comments, the questions were clear, concise, and easy to translate because the words of in the English language corresponded one-to-one with Turkish words; however, some words had Turkish equivalents that are not commonly used; e.g., items 18 and 19 in the original PPAQ refer to the use of a lawnmower. These items were not deleted or altered because there are times when a lawnmower is used, such as in local regions or in luxury housing. Some of the language was altered to improve the experiential equivalence. The only significant changes involved conversion from English measurements (gallons, pounds) to the metric equivalents (liters, kg) for item 33.
The instructions were found to have a problem in terms of experiential equivalence. The original instructions referred to "during this trimester", which was difficult for participants to understand. Pregnant women did not accurately recognize the divisions between trimesters. Therefore, this was changed to "during the last month". These considerations yielded a preliminary Turkish version of the PPAQ. The response method presented a problem in terms of technical equivalence. The original instructions stated, "Fill in the circles completely". However, this instruction was difficult, and it was modified to "Please check the box of the corresponding answer". We changed the structure of the original PPAQ to help the Turkish women understand the questions fully. We added the words "how much time do you usually spend . . ." to all of the questions and "It takes . . ." to all of the answers. Example: How much time do you usually spend preparing meals? -None -It takes less than 1/2 hour per day -It takes 1/2 to almost 1 hour per day -It takes 1 to almost 2 hours per day No data were missing for any of the items in the pretest, and the response time was very short. These results suggest that the Turkish version of the PPAQ was easily understood and that responding was easy. The subjects required approximately 5-10 minutes to complete the PPAQ-Turkish. A total of 328 subjects completed all questionnaires in the first assessment, and 90 completed the second assessment for the test-retest reliability. Table 1 illustrates the demographic and clinical characteristics of the patients. The mean values (METs × hours/day) from the first and second measurements during the first, second, and third trimesters of pregnancy for total activity, activity intensity, and type of activity are shown in Table 2 . The internal consistency of the total activity of the PPAQ-Turkish during the first and third trimesters of pregnancy was excellent, with Cronbach's α values of 0.93 and 0.95, respectively. During the second trimester of pregnancy, the internal consistency of the total activity of the PPAQ-Turkish was fair, with a Cronbach's α of 0.72. The mean interval between the two assessments was 11.1 ± 2.1 days. The test-retest reliability of the PPAQ-Turkish is presented in Table 2 . The results were between 0.57 and 0.97 for the two subdomains for the first administration of the PPAQ-Turkish questionnaire.
Means, standard deviations, standard errors, and confidence intervals for each of the scores are displayed in Table 3 . The correlation coefficient between the total activity of the PPAQ-Turkish and the IPAQ estimates of the total MET min −1 day −1 were reported as fair to poor during the first, second, and third trimesters of pregnancy (r = 0.17, r = 0.17, r = 0.21, respectively; p < 0.05). The correlation coefficients between the activity intensity of the PPAQ-Turkish and the IPAQ estimates for the light level of activity (METmin −1 day −1 ) were poor to good during the first, second, and third trimesters of pregnancy (r = 0.32, r = 0.26, r = 0.29, respectively; p < 0.05). Poor correlations were found between the PPAQ-Turkish and the subscores of the SF-36 (PF, r = −0. (Table 3 ). Ceiling and floor effects and the number of items answered were identical during the test and retest assessments. None of the patients achieved the minimum or maximum overall score of the PPAQ-Turkish, implying the absence of floor and ceiling effects.
DISCUSSION
The most important finding of the present study was that the PPAQ-Turkish has good measurement properties, high reliability, and appropriate construct validity, indicating that it can be used to evaluate physical activity levels in pregnant Turkish women. The original version of the PPAQ was successfully translated and adapted to the Turkish language. The internal consistency analysis using Cronbach's α showed all questionnaires to be within the recommended range of values (0.70-0.95) 23) . Interestingly, the original version of the PPAQ questionnaire was not assessed in terms of internal consistency. In addition, validation studies in the literature for other PPAQ questionnaires in other languages that employed Cronbach's α did not evaluate internal consistency. The Cronbach's α revealed high internal consistency in our study.
The test-retest indicated adequate to excellent and very good reliability for the subscales and the PPAQ-Turkish questionnaire as a whole, respectively 25) . In the literature, the test-retest reliability of the overall PPAQ questionnaire has been excellent or very good (ranging from 0.61 to 0.94) [13] [14] [15] , with the exception of the results reported by Ota et al. 16) (range, 0.88 to 0.94). Furthermore, with regard to subscales of the original version of the PPAQ, Chasan-Taber et al. found reliability of 0.83 for sports/exercise 13) . In our study, the reliability of the sports/exercise subscale was 0.61, similar to the results of Matsuzaki et al 15) . This may be because the first and second PPAQ were conducted at different times. The time interval between repeated measurements is an important factor when determining test-retest reliability. Reliability tends to be higher when a short time interval is used (7 days or less) 13) , whereas short test-retest intervals carry the risk of patients' becoming familiar with the questions and simply answering based on memory of the first assessment. However, the risk is higher that the condition of the pregnant women would change over a longer period of time. Therefore, an interval of 7-14 days was chosen for the retest assessment to decrease the possibility of participants' remembering the questions. In addition, we believe that the conditions of the pregnant women would not be expected to change over this time period.
In recent studies, PPAQ validity has been investigated by determining the relationship of PPAQ results with an objective measure of physical activity [13] [14] [15] [16] [17] . Objective assessments compared with the PPAQ have included accelerometers and pedometers. However, although objective measures are not subject to self-report errors, they do have several limitations. Some of these tools cannot accurately measure physical activities involving upper body movement, pushing or carrying a load, and stationary exercise such as bicycling, weight lifting, and water activities 2) . Additionally, Lindseth and Vari 7) found that results from a pedometer were significantly correlated with results of a self-reported questionnaire. Evenson et al. 2) reported that five studies in their review included assessment of validity using another self-reported measure of physical activity to compare against the questionnaire, including a clinical review, a 7-day diary, and the PPAQ. Their results ranged from fair to almost perfect. For this reason, evidence for validity was obtained by determining the relationship between the PPAQ-Turkish and the Turkish version of the IPAQ as well as the SF-36 in this study. In the original PPAQ validation study, the observed correlations between the PPAQ and three published cutoff points used to classify actigraph data ranged from 0.08 to 0.43 for total activity, 0.25 to 0.34 for vigorous activity, 0.20 to 0.49 for moderate activity, and −0.08 to 0.22 for high-intensity activity 13) . Ota et al. 16) reported that the Pearson correlation coefficient for measurements between the PPAQ and pedometer was 0.29. The correlation coefficient between the PPAQ-Turkish and the Turkish version of the IPAQ was similar to those found in other studies (ranging from 0.17 to 0.32) 2, [13] [14] [15] [16] .
The correlation between the SF-36 and scores of specific instruments are typically weak. This confirms that the SF-36 measures additional aspects of physical health and provides more comprehensive, but less specific, information about a patient's overall health compared with condition-specific questionnaires. As expected, the PPAQ was more strongly related to concurrent measures of physical function than to concurrent measures of mental function. However, in this study, the PPAQ-Turkish and the PCS and MCS subscales of the SF-36 showed fair correlations, but these correlations were poor for the third trimester of the pregnancy.
In the assessment of ceiling and floor effects, it was found that none of the patients scored the minimum or maximum score in the PPAQ-Turkish. This suggests that the PPAQTurkish is an appropriate tool for pregnant woman. This study has some limitations. First, the validity of the results was affected by the Turkish language when measuring physical activity. Second, although occupational and household/ caregiving activities tend to be consistent across seasons, there may be seasonal variation in sports/exercise activities. However, we did not take this into consideration.
In conclusion, based on the results of this study, it can be concluded that there is enough evidence of acceptable reliability and validity to use the PPAQ-Turkish questionnaire for pregnant women in Turkish-speaking societies.
